Immunopathophysiology of pediatric CNS inflammatory demyelinating diseases.
Elucidating pathophysiologic mechanisms underlying the spectrum of pediatric-onset CNS demyelinating diseases, particularly those that may distinguish multiple sclerosis (MS) from other entities, promises to both improve diagnostics and guide more-informed therapeutic decisions. Observations that pediatric- and adult-onset MS share the same genetic and environmental risk factors support the view that these conditions represent essentially the same illness manifesting at different ages. Nonetheless, special consideration must be given when CNS inflammation manifests in early life, at a time when multiple organs (including immune and nervous systems) are actively maturing. CSF analysis in pediatric-onset MS points to chronic CNS inflammation, supported by observations from limited pathologic material available for study. Emerging results implicate abnormalities in both effector and regulatory T cell subsets, and potentially immune senescence, in children with MS. Although CNS-directed antibodies (including antibodies recognizing myelin antigens; Kir4.1) can be documented in pediatric-onset MS, their pathophysiologic significance (as in adults) remains unclear. This is in contrast to the presence of serum and/or CSF antibodies recognizing aquaporin-4, which, when measured using validated cell-based assays, supports the diagnosis of a neuromyelitis optica spectrum disorder, distinct from MS. Presence of anti-myelin oligodendrocyte glycoprotein antibodies documented with similar cell-based assays may also be associated with pathophysiologically distinct disease phenotypes in children. The substantial impact of pediatric-onset MS on normal brain development and function underscores the importance of elucidating both the immunobiology and neurobiology of disease. Ongoing efforts are aimed at developing and validating biological measures that define pathophysiologically distinct monophasic and chronic forms of pediatric CNS demyelination.